Swimming in lakes and oceans is popular, but little is known about the demographic characteristics, behaviors, and health risks of beachgoers on a national level. Data from a prospective cohort study of beachgoers at multiple marine and freshwater beaches in the USA were used to describe beachgoer characteristics and health outcomes for swimmers and non-swimmers. This analysis included 54,250 participants. Most (73.2%) entered the water; of those, 65.1% put their head under water, 41.3% got water in their mouth and 18.5% swallowed water. Overall, 16.3% of beachgoers reported any new health problem. Among swimmers, 6.6% reported gastrointestinal (GI) illness compared with 5.5% of non-swimmers (unadjusted χ 2 p < 0.001); 6.0% of swimmers and 4.9% of non-swimmers reported respiratory illness (p < 0.001); 1.8% of swimmers and 1.0% of non-swimmers reported ear problems (p < 0.001); and 3.9% of swimmers and 2.4% of non-swimmers experienced a rash (p < 0.001).
INTRODUCTION
Swimming is a favorite US pastime. A census report estimated that in 2009 swimming was the fourth most popular sports activity (Bureau of the Census ). Another study estimated that 88 million of those 16 years of age or older (41% of the US population) swim in natural waters (e.g., oceans, lakes, rivers, or streams) each year (NSRE ).
Swimming is associated with many health benefits one Great Lakes beach-associated outbreak has been reported to WBDOSS (Yoder et al. ) . This represents a burden of disease that has gone largely undocumented.
Quantifying the US national burden of disease due to swimming can help advocate for and prioritize limited prevention resources. Estimates of the burden of foodborne disease in the USA (Mead et al. ; Scallan et al. a, b) have been used to allocate resources, set public health goals, and measure the economic impact of disease (Hoffmann et al. ) . An effort to quantify the burden of waterborne disease in the USA is underway and has produced estimates of the frequency and cost of hospitalizations due to illnesses caused by waterborne pathogens (Collier et al. ) and the frequency of emergency department (ED) and outpatient visits for acute otitis externa (swimmer's ear) (CDC ).
Before the US national burden of disease due to swimming can be estimated, the characteristic behaviors of swimmers and swimming locations should be better described. The characteristics of US beachgoers, their activities at the beach, and swimmers' health outcomes have not been previously described and the burden of disease associated with swimming in natural water has not been quantified. These descriptive data are needed to estimate the overall burden of disease resulting from swimmingrelated exposures and could be used to inform further analyses. For example, a quantitative microbial risk assessment might use the proportion of beachgoers who enter the water, the proportion of swimmers who put their head under water, and the risk of illness in swimmers to calculate the expected number of ill beachgoers.
One objective of the National Epidemiologic and Environmental Assessment of Recreational Water (NEEAR Water) study was to better understand beachgoer characteristics and behaviors and health outcomes in swimmers and non-swimmers. As a result, it provides a needed epidemiologic snapshot describing marine and freshwater swimming and its health impact in the USA. Data from the study can improve disease surveillance, provide data for risk assessment and modeling, and inform efforts to quantitate disease burden and impact. This information is needed as a foundation for future regulatory, beach management, and health promotion planning to improve swimmer use and health at US lakes, rivers, and beaches. The goal of this paper is to present a comprehensive, descriptive analysis of the characteristics and behaviors of beachgoers and health outcomes of swimmers in the USA, using one of the largest surveys of beachgoers ever completed.
METHODS
Methods for the NEEAR Water study have been previously described in detail (Wade et al. , , , ) . The study was a prospective cohort study of beachgoers at multiple marine and freshwater beaches in the USA, which employed a water quality evaluation, an in-person beachgoer survey, and a telephone follow-up interview 10-12 days later that asked about any new health problems experienced since the trip to the beach. This study protocol was approved by the Institutional Review Board of the US Centers for Disease Control and Prevention (Protocol #3544).
Study sites
A total of 54,250 beachgoers were included in the study, which was conducted at four freshwater beaches and five marine beaches (2003) (2004) (2005) (2006) (2007) (2008) (2009) (Wade et al. , ) . Seven of the beaches were selected because they were located close to treated sewage outfalls. Boquerón Beach was selected because it was a tropical beach located near treated sewage outfall. Finally, Surfside Beach was selected because it was primarily affected by runoff from nearby urban areas ('non-point source' contamination) rather than point-source contamination from treated sewage outfalls. Each site showed variability in water quality but all generally met local and federal guidelines.
Behavior and health assessments
For this analysis, surveys and follow-up interviews were used to examine characteristics and behaviors of beachgoers. Participants completed a brief initial interview upon arrival at the beach that asked about demographic data (gender, race, and ethnicity of household members), and illness and swimming activity prior to the beach visit. Participants also completed a survey at the end of the day asking about behavior during the beach visit (contact with water, time spent in the water, use of nose and earplugs, participation in water-related activities including rafting or snorkeling, contact with sand and algae, and other beach activities including sunscreen use and consumption of food and drinks). The follow-up phone interviews were conducted 10-12 days after the beach visit and inquired about any swimming activity and symptoms or illness that developed after the beach visit, including gastrointestinal symptoms, coughs and colds, eye and ear problems, etc. For respondents who became ill after the beach visit, the interview asked about time lost from work, school or daily activities; over-the-counter (OTC) and prescription medicines; and healthcare utilization.
Statistical methods

Frequencies of beachgoer demographics and behaviors
including water exposure, water activities, other exposures (e.g., contact with sand and algae), and use of goggles or masks, earplugs and noseplugs were calculated and crosstabulated by beach and by age group.
Frequencies of new health problems were also tabulated by beach, by age group, and by swimming status. Marine and freshwater beaches were compared. Because the purpose of analysis was to describe the health and demographic characteristics of beachgoers, results were not adjusted for potentially confounding factors such as age, sex, and other exposures.
Health effects examined included gastrointestinal (GI) illness, defined as any of the following: diarrhea (three or more loose stools in a 24-hour period); vomiting; nausea and stomach ache; or nausea or stomach ache with interference with regular activities (i.e., missed time from work, school, or other regular activities as a result of the illness), upper respiratory illness (URI, defined as reporting any two of the following: sore throat, cough, runny nose, or cold or fever), ear problems (including earache, ear infection, or discharge or drainage from ears), eye problems (either eye infection or watery eyes), rash, and urinary tract infection (UTI). Health outcomes were defined as in previous studies (Wade et al. ) . Reports of illness within the 3 days before the baseline beach interview were excluded from tabulation for that particular health effect (e.g., respondents who had a cold during the baseline interview were not counted in the upper respiratory category but were included in the denominator, and possibly the numerator, for other illnesses and symptoms).
The effects of illness after a beach visit were also tabulated. Respondents were asked, for each reported health problem, about related time lost from work, school, or daily activities, use of OTC and prescription medicines, doctor's office and ED visits, and hospitalizations. These events were totaled by respondent for each reported health problem.
RESULTS
Beachgoer characteristics
A total of 54,250 beachgoers participated in the study (Table 1) . About a third (33.4%) of beachgoers were 30-49 years of age, while those under 20 years of age represented 33.6% of beachgoers. The majority of beachgoers at the study beaches were white (59.5%) and non-Hispanic (65.4%). About one-third (34.6%) of participants were Hispanic, but this was driven by a high proportion of Hispanic visitors at Boquerón Beach in Puerto Rico (99.3%). Excluding Boquerón Beach, 8.2% of beachgoers 
were Hispanic. The median distance traveled to the beach was 20 miles (interquartile range [IQR]: 3-55 miles), but 10.5% of participants traveled over 100 miles to go to the beach.
Beachgoer water exposure, activities, and protective behaviors Most participants (73.2%) reported at least some water contact, although the proportion of participants entering the water varied by beach (range: 46.0-84.3%; (Table 3) . Children entered the water more frequently than adults and were more likely to get water in their mouth and swallow water. Children between 5 and 14 were the most likely to immerse their heads.
Health outcomes
Overall Few swimmers used protective equipment including masks or goggles, ear plugs, or nose plugs. These data could 
Any water contact 
prove useful in developing appropriate health promotion materials (e.g., tailoring communications to specific age groups), and in informing risk assessment models about water exposures and beach activities that might increase risk (e.g., as has been postulated for exposure to beach sand (Heaney et al. ) ).
Overall, 16.7% of swimmers reported some type of health outcome in the 10-12 days after a beach visit compared with 13.6% in non-swimmers (p < 0.001). Swimmers were significantly more likely to report GI illness, respiratory illness, earache, and rash than non-swimmers. However, the unad- the finding that no outbreaks of illness were reported at these studied beaches despite elevated levels of illness in swimmers. The data underscore that regardless of water type (fresh or marine) or geographic location, many health symptoms appear to be elevated in swimmers compared to non-swimmers. Among participants reporting a new health problem after the beach visit, 69.7% reported utilizing the healthcare system, missing daily activities, or taking The sum of 'Contact, no head immersion' and 'Immersed head' is sometimes slightly smaller than the total for any water contact because a small number of respondents said they had water contact but could not recall if they put their head under water (i.e., had a response for water contact but missing data for head immersion). 
